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Description

[0001] This invention relates to a stimulable phosphor
plate developer. It finds particular application in conjunc-
tion with medical diagnostic imaging in which a shadow-
graphic x-ray image is recorded on a stimulable phos-
phor plate and will be described with particular reference
thereto. However, it is to be appreciated that the inven-
tion will find application in conjunction with most appli-
cations in which photographic film may be used. The in-
vention has other applications including both delayed
and real time imaging with x-rays or other penetrating
radiation for industrial inspections, security inspections,
and other applications in which radiation is detected af-
ter passing through an examined object and/or installa-
tions where an image intensifier or non-visible to visible
radiation converter is used.

[0002] Heretofore, medical diagnostic images have
been obtained by positioning a sheet of photographic
film on one side of a patient and an x-ray source on the
other side. Typically, a phosphor sheet is mounted ad-
jacent the photographic film to convert received x-ray
radiation into a wavelength which more readily exposes
the x-ray photographic film. The x-ray source is trig-
gered or gated for a short duration to send x-rays
through the subject and expose the film. The film is sub-
sequently developed using conventional photographic
development techniques.

[0003] In ancther technique, rather than exposing the
entire x-ray photographic film simultaneously, the x-rays
are limited to a thin band. The subject and the x-ray film
then move together relative to the x-ray source such that
the band of x-rays sweeps along the patient and the film.
The film is again developed using conventional photo-
graphic techniques.

[0004] One of the problems with this technique is that
the developing process is relatively slow and large vol-
umes of x-ray film images are produced. For many ap-
plications, such as chest x-ray screening, the film is de-
stroyed after examination by the radiologist. Typically,
the film is reprocessed to recover the silver before the
carrier or matrix is destroyed. Analogously, after the de-
veloping process, the silver is typically recovered from
the developer and the spent developer chemicals dis-
carded. Due to the toxic nature of the developer chem-
icals, the spent developer chemicals often must be re-
processed. The reprocessing of the film and developer
not only has potential environmental consequences, but
is also expensive.

[0005] Others have proposed replacing the photo-
graphic film with a reusable film. See for example, U.S.
Patent No. 4,258,264. A stimulable phosphor is depos-
ited on a suitable substrate or carrier to make a plate.
The phosphor is a material whose electrons have pre-
defined energy bands or wells. Energy of a first wave-
length, e.g. x-rays, raises the electrons from a ground
of discharged level to an intermediate energy level,
more particularly an energy well, where the electrons
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remain. Like photographic film, the number of electrons
raised to the well level or gray scale representation var-
ies with the amount of received radiation of the first
wavelength. The electrons stay in the well until phos-
phor is irradiated with energy of a second preselected
wavelength, e.g. an infrared laser. Light of the second
wavelength raises the electrons to a preselected high
energy level in which the electrons are unstable. That
is, the electrons quickly drop from a high energy level
back to the initial ground energy level emitting a photon
of light of a predetermined third wavelength or energy.
In this manner, by irradiating the exposed phosphor with
light of the second wavelength, the latent image is "de-
veloped" or recovered. Once the latent image has been
recovered and converted to another recordable form,
the phosphor is flooded with light to return all of the elec-
trons to the base level in preparation for reuse.

[0006] This stimulable phosphor has been used in
medical, x-ray diagnostic systems. A sheet of the stim-
ulable phosphor is exposed to x-rays passing through
the patient in the same manner that photographic x-ray
film is exposed. However, the prior systems for devel-
oping the film are relatively slow and expensive.
[0007] As illustrated in U.S. Patent Nos. 4,276,473;
4,315,318; and 4,387,428; the developer includes a la-
ser which is swept across the stimulable film plate to
expose a series of very small areas or incremental ele-
ments serially. The light emitted from each exposed in-
cremental element is conveyed by optic light guides to
a photomultiplier tube. The output of the photomultiplier
tube is amplified and digitized. Each digital value repre-
sents the light output or gray scale of the corresponding
incremental element viewed by the photomultiplier tube
as the laser sweeps the plate. That is, each digital value
corresponds to one pixel of the resultant image.
[0008] First, the system is relatively slow. Only a very
small incremental area of the stimulable phosphor plate
is exposed at a time by the sweeping laser beam. More-
over, the electrons do not move from the intermediate
energy level of the well to the high energy level instan-
taneously. The longer the laser beam dwells on a given
incremental area, the more completely the electrons in
the intermediate energy level are converted to light, but
the slower the developing procedure. Thus, either the
speed, resolution, or the completeness of the develop-
ing, hence light output, is compromised.

[0009] Anocther disadvantage is that the prior devel-
oper systems require precise positioning of the relative
parts and components. The laser beam has to follow a
prescribed path closely adjacent to the optic light guide.
The plate must be moved relative to the laser beam in
a precise fashion such that all incremental areas are ex-
posed, but only exposed once. This requires precision,
consistency, and expensive equipment.

[0010] EP-A-0237023 discloses a radiation image
read-out apparatus for exposing to stimulating rays are-
cording material provided with a stimulable phosphor
and carrying a radiation image stored thereon. The stim-
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ulating rays cause the recording material to emit light in
proportion to the stored radiation energy. A photodetec-
tor photoelectrically detects the emitted light to read out
the radiation image. The photodetector is disposed on
the opposite side of the recording material to the side
irradiated by the stimulating rays.

[0011] Accordingtoafirst aspect of the present inven-
tion there is provided a stimulable phosphor plate de-
veloper comprising: means mounted for viewing at least
a first portion of one side of a stimulable phosphor plate
which carries a latent x-ray image, said image having
been formed by x-rays received by the other side of said
phosphor plate; and a light source for illuminating the
stimulable phosphor plate for developing the latent im-
age on the stimulable phosphor plate, characterised in
that: said means mounted for viewing comprises a time
delay and integration camera; said light source is posi-
tioned to illuminate at least a second portion of the said
one side of the stimulable phosphor plate; and the first
and second portions of the stimulable phosphor plate
are at least partially coextensive.

[0012] According to a second aspect of the present
invention there is provided an x-ray diagnostic method
comprising: stimulating from one side thereof a stimula-
ble phosphor plate with x-rays to form a latent image on
the stimulable phosphor plate; illuminating the stimula-
ble phosphor plate with light of a wavelength that causes
portions of the stimulable phosphor plate with the latent
x-ray image to emit light of a predetermined wavelength.
characterised in that said step of illuminating comprises
illuminating a first region of the other side of the stimu-
lable phosphor plate to said one side, and said method
further comprises the steps of: focusing light of the pre-
determined wavelength from the stimulable phosphor
plate onto an array of light sensitive elements of a time
delay and integration camera mounted to view the said
other side of the stimulable phosphor plate; moving the
time delay and integration camera and the stimulable
phosphor plate relative to each other; shifting data along
the light sensitive element array in coordination with the
relative movement between the light sensitive element
array and the stimulable phosphor plate; and serializing
rows of data from the light sensitive element array to
generate an electrical signal indicative of the latent x-
ray image.

[0013] One advantage of an apparatus and method
embodying the present invention is that it develops stim-
ulable phosphor plates quickly. In one embodiment de-
scribed below, the stimulable phosphor plates are de-
veloped substantially in real time.

[0014] Another advantage of an apparatus and meth-
od embodying the present invention is that it develops
stimulable phosphor plates more completely. Light is
read out from each incremental area over a longer du-
ration enabling the image to be developed more com-
pletely.

[0015] Another advantage of an apparatus and meth-
od embodying the present invention is that it avoids the
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costs and environmental problems associated with pho-
tographic film and developers.

[0016] Another advantage of an apparatus and meth-
od embodying the present invention is that the signal-
to-noise ratio is improved.

[0017] Another advantage of an apparatus and meth-
od embodying the present invention is that the output
signal is a standard TV signal that is readily exported,
displayed, or processed using commonly available and
well-known equipment and techniques.

[0018] The invention will now be described, by way of
example, with reference to the accompanying drawings
in which:

FIGURES 1A and 1B are a diagrammatic illustration
of a diagnostic imaging and developer system in ac-
cordance with the present invention;

FIGURE 2 is a detailed illustration of the time delay
and integration video camera of FIGURE 1;
FIGURE 3 is an alternate embodiment of the diag-
nostic scanner of FIGURE 1 in which the developer
is in a common housing with the stimulable phos-
phor plate of the exposure system;

FIGURE 4 is another alternate embodiment in
which the x-ray image is converted to a video signal
substantially in real time; and

FIGURE 5 is yet another embodiment in which the
stimulable phosphor plate functions analogous to a
real time image intensifier.

[0019] With reference to FIGURES 1A and 1B, an ex-
posure system A includes a stimulable phosphor plate
10 which is mounted in a darkbox 12 which is sealed to
ambient light. An x-ray tube or other x-ray source 14 is
positioned across a patient receiving area from the stim-
ulable phosphor plate. In the illustrated embodiment in
which a patient 16 is imaged in a prone position, a pa-
tient table or couch 18 is provided for supporting the pa-
tient.

[0020] An x-ray beam 20 emitted by the x-ray source
14 is collimated by a collimator 22. In one embodiment,
the collimator is such that the x-ray beam exposes all
portions of the stimulable phosphor plate 10 concurrent-
ly with substantially no overscan. Although overscan is
not detrimental to the imaging process, exposing a hu-
man subject to unnecessary radiation is undesirable. In
the preferred embodiment, the collimator 22 limits the
X-ray source to a relatively narrow beam exposing only
a corresponding stripe of the stimulable phosphor plate
10. A means 24 is provided for causing the subject and
the phosphor plate to move relative to the x-ray tube. In
the illustrated embodiment, the relative motion means
24 includes a means for moving the patient support 18
and the darkbox 12 longitudinally at the same rate. Al-
ternatively, the patient support and the darkbox may re-
main stationary and the relative motion means may
translate the x-ray source 14 longitudinally.

[0021] A developer system B is provided in conven-
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ient proximity to the exposure system A. The stimulable
phosphor plate 10 in the darkbox 12, such as a light
shielding cassette, is transported from the exposure
system Atothe developer system B. The developer sys-
tem includes its own darkbox 30 to which the phosphor
plate 10 is transferred. A light source 32 illuminates a
strip of the phosphor plate which generally corresponds
to a field of view of a time delay and integration video
camera 34. Suitable time delay and integration cameras
are illustrated in U.S. Patent Nos. 4,922,337, 4,949,172,
and 5,040,057. The light source 32 is selected to have
the wavelength which causes the stimulable phosphor
plate to emit the third wavelength radiation. A light
shielding means 36 prevents portions of the stimulable
phosphor plate 10 which have not as yet entered the
cameras field of view from receiving illuminating radia-
tion. Afilter 38 blocks second wavelength light and light
of wavelengths other than the third wavelength from
reaching the camera. A relative motion means 40 caus-
es relative motion of the camera 34 and light source 32
relative to the stimulable phosphor plate 10. In the illus-
trated embodiment, the light source and camera are
translated longitudinally along the phosphor plate. Of
course, the stimulable phosphor plate 10 may be moved
relative to the camera and light source. Although the
light source is shielded 36 from illuminating upstream
portions of the phosphor plate, it preferably provides
overscan in the downstream direction. It is advanta-
geous for the illuminating means to provide enough illu-
mination to the plate to assure that the plate is complete-
ly discharged with substantially all of the electrons in the
ground state in preparation for the next x-ray exposure.
[0022] With reference to FIGURE 2, the time delay
and integration camera 34 includes a lens 42 which fo-
cuses a preselected region 44 of the stimulable phos-
phor plate 10 on an imaging element 46. In the preferred
embodiment, the imaging element 46 is a CCD array.
The elements of the CCD array have a peak sensitivity
to the third wavelength of light emitted by the stimulable
phosphor plate 10. If the CCD elements have limited
sensitivity to the wavelength emitted by the stimulated
phosphor plate, a phosphor mask 48 is disposed imme-
diately adjacent or layered on the sensing element 46
for converting the wavelength of light emitted by the
plate 10 into a wavelength of light to which the CCD el-
ements of the array 46 are more sensitive.

[0023] In a frame transfer CCD array type sensor, a
control means 50 is periodically clocked to shift each
horizontal row or line of data by one row. In a conven-
tional RS -170 CCD video camera, the control means is
clocked at a selected frame speed, e.g. a 60th of a sec-
ond. Each time the frame signal is received, an internal
clock causes all 244 lines of data to undergo 244 shift
operations (each shift operation by one line) as fast as
possible into a storage section 52. The shutter of the
camera is opened to allow the light sensitive element 46
to start collecting the next frame of video data. Concur-
rently, control 50 controls the storage section 52 to shift
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each row to a shift register 56. The shift register is
clocked 600 times per row to read out horizontal rows
of data at conventional video rates.

[0024] The time delay and integration camera does
not shift the image data in frames at intermittent inter-
vals, but rather shifts the rows of data continuously. Note
that as the relative motion means 40 causes the stimu-
lable phosphor plate 10 and camera 34 to undergo rel-
ative movement, light from each pixel element, such as
light from pixel element 58, is swept across the CCD
array 46. That is, as the plate 10 moves longitudinally,
the light from element 58 moves down a column of CCD
elements of the array. A tachometer means 60 monitors
the relative motion between the stimulable phosphor
plate and the camera 34. Each time the incremental el-
ement 58 moves the physical distance corresponding to
one row on the CCD array, the tachometer produces a
clock pulse which causes the control means 50 to shift
the charge values one row toward the shift register 56.
The exact correlation between the physical movement
of the plate 10 and one row of the CCD element is de-
termined by the magnification of the lens 42. With a high-
er magnification lens, the light from incremental element
58 moves to the next row, after a shorter distance of rel-
ative movement; and with a lower magnification lens,
incremental element 58 moves a longer distance before
the light emitted therefrom shifts one row on the CCD
array 46. It will be noted that the storage portion 52 is
not necessary in the preferred embodiment. It merely
creates a 244 line delay before the rows of data reach
the shift register 52.

[0025] In this manner, the amount of light received
from each incremental spot on the stimulable phosphor
plate is integrated over each of the rows of CCD ele-
ments in each column. The shift register 56 loads a row
of charge values in response to each tachometer signal.
A clock 70 clocks charge values out of the shift register
at conventional video speeds. The clock 70 is fast
enough to cause each charge value to be clocked out
before the next tachometer pulse. The charge values,
which are serialized by the shift register 56 represent
the amount of light received from the corresponding in-
cremental element of the phosphor plate. An amplifier
72 amplifies these signals. A gain adjustment means 74
makes an appropriate adjustment of the gain. A video
processing channel 76 includes an impedance adjusting
amplifier for providing a low impedance output signal, a
bandpass filter for removing any vestiges of clock signal
noise or the like, a user controlled gain amplifier, and a
clamping means which restores the DC video. At the
end of each horizontal sweep line, the clamping means
shorts to a DC reference level to restore a DC level that
sets the black level in the resultant image. A synchroni-
zation information means 78 adds vertical blanking and
horizontal synchronization information into the video im-
age.

[0026] The resultant video image is digitized by an an-
alog-to-digital converter 80 stored in a digital image
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memory 82, stored on videotape 84, or the like. The im-
age from the storage medium is selectively displayed
on a video monitor 86. Because the image achieved with
this technique has more pixels of resolution, particularly
more vertical rows of data than most conventional video
monitors, a video processing circuit 88 is provided. The
video processing circuit under operator control selects
a portion of the image in the image memory 82 for dis-
play on the video monitor, provides the appropriate ver-
tical blanking signals, and other video information for the
video monitor.

[0027] In the embodiment of FIGURE 3, the time de-
lay and integration camera 34 and the stimulable phos-
phor plate 10 are enclosed in a common darkbox or
light-free environment 90. A relative motion means 92
moves the patient support 18, the supported patient,
and the stimulable phosphor plate 10 relative to the x-
ray source 14 and relative to the TDI camera 34 and
developer light 32. In this manner, the relative motion
means 92 functions analogous to both relative motion
means 24 and 40. In the preferred mode of operation,
the relative motion means 92 causes the patient and
stimulable phosphor plate 10 to move through the x-ray
beam 20 and then continue moving past a TDI camera
34 and light source 32. This may be done in a continuous
operation or there may be a pause between exposure
and the developer operations. Of course, rather than
moving the stimulable phosphor plate under the TDI
camera, the camera and developer light assembly may
be moved past the stimulable phosphor plate.

[0028] In the embodiment of FIGURE 4, a substan-
tially real-time display of the x-ray data is provided. The
TDI camera 34 and the x-ray tube 14 are mounted in a
fixed, offset relative position. The offset between the x-
ray source and the TDI camera are selected such that
the viewing field of the TDI camera is just downstream
from the exposure area of the x-ray beams on the stim-
ulable phosphor plate 10. In this manner, as soon as the
exposure of a portion of the stimulable phosphor plate
is completed, that portion is moved into the viewing area
of the TDI camera.

[0029] In the embodiment of FIGURE 5, the stimula-
ble phosphor plate is substantially the size of the viewing
area of the TDI camera which, in turn, is substantially
the same size as the exposure area from the x-ray
source 14. The x-ray source, phosphor plate, and TDI
camera are all fixed to each other to remain stationary
or move as a unit relative to the patient and patient sup-
port 18. As the patient moves relative to the stimulable
phosphor plate, the rows of data of the CCD array of the
TDI camera are indexed corresponding such that each
row of data from the TDI camera corresponds to a cor-
responding row of the patient.

Claims

1. A stimulable phosphor plate developer comprising:
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means (34) mounted for viewing at least a first por-
tion of one side of a stimulable phosphor plate (10)
which carries a latent x-ray image, said image hav-
ing been formed by x-rays received by the other
side of said phosphor plate (10); and a light source
(82) for illuminating the stimulable phosphor plate
(10) for developing the latent image on the stimula-
ble phosphor plate (10), characterised in that: said
means (34) mounted for viewing comprises a time
delay and integration camera (34); said light source
(82) is positioned to illuminate at least a second por-
tion of the said one side of the stimulable phosphor
plate (10); and the first and second portions of the
stimulable phosphor plate (10) are at least partially
coextensive.

A developer according to claim 1 further including:
ameans (40) for moving the time delay and integra-
tion camera (34) and the stimulable phosphor plate
(10) relative to each other; and a means (60) for pro-
ducing signals indicative of said relative movement.

A developer according to claim 2 wherein the time
delay and integration camera (34) includes: an ar-
ray (46) of light-sensitive elements; a lens (42) for
focusing light from the first portion of the stimulable
phosphor plate (10) onto the array (46) of light sen-
sitive elements; a control means (50) that is indexed
by the relative motion indicative signals for shifting
data along the light sensitive element array (46) in
coordination with the relative movement; and a shift
register means (56) for serializing rows of data from
the light sensitive element array (46) to generate an
electrical signal indicative of the latent x-ray image.

A developer according to claim 3 wherein the por-
tions of the stimulable phosphor plate (10) that carry
the latent image respond to light of a first wave-
length by emitting light of a second wavelength, said
light source (32) emitting light of the first wavelength
and further including: a filter means (38) disposed
adjacent the lens (42) for passing light of the second
wavelength and blocking passage of at least the
first wavelength.

An x-ray diagnostic system comprising: a source
(14) of x-rays; and a developer (B) according to any
one of claims 1 to 4, the stimulable phosphor plate
(10) being disposed across a subject receiving re-
gion from the x-ray source (14) for being stimulated
with x-rays therefrom to form said latent image.

A system according to claim 5 when dependent on
claim 3 further including: a darkbox (12) for holding
the stimulable phosphor plate (10) across the sub-
ject receiving region from the x-ray source (14); a
second darkbox (30) for holding the time delay and
integration camera (34), the light source (32), and
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the stimulable phosphor plate (10) during develop-
ing, the first and second dark boxes (12, 30) being
separate from each other and the stimulable phos-
phor plate (10) being transferable therebetween.

A system according to claim 5 when dependent on
claim 1 further including a common darkbox (90)
surrounding the stimulable phosphor plate (10), the
time delay and integration camera (34), and the de-
veloper light source (32), the stimulable phosphor
plate (10) being exposed by irradiation with the x-
rays and developed by irradiation with light from the
light source (32) both within the common darkbox
(90).

A system according to claim 7 further including a
collimating means (22) for collimating the x-ray
source (14) such that the x-ray source (14) irradi-
ates a third portion of the stimulable phosphor plate
(10) and means (24, 92) for causing relative move-
ment between the x-ray source (14) and the stimu-
lable phosphor plate (10) for traversing the third por-
tion across the stimulable phosphor plate (10).

A system according to claim 8 further including: a
relative movement means (40, 92) for moving the
time delay and integration camera (34) and the
stimulable phosphor plate (10) relative to each oth-
er; and a means (60) for producing signals indica-
tive of said relative movement.

A system according to claim 9 wherein the relative
movement means (92) causes movement of the
stimulable phosphor plate (10) and a movable pa-
tient support (18) relative to the x-ray source (14),
the time delay and integration camera (34), and the
developer light source (32).

A system according to claim 8 wherein the time de-
lay and integration camera (34) and the x-ray
source (14) are disposed in a fixed, offset relation-
ship relative to each other such that the x-ray source
(14) exposes said third portion of the stimulable
phosphor plate (10) and the time delay and integra-
tion camera (34) views said first portion of the stim-
ulable phosphor plate (10); and wherein the relative
motion means (92) causes relative movement be-
tween the stimulable phosphor plate (10) and the x-
ray source (14) and time delay and integration cam-
era (34) such that portions of the stimulable phos-
phor plate (10) exposed by the x-rays are moved
into the viewing region of the time delay and inte-
gration camera (34) to be developed by the light
source (32) and viewed by the time delay and inte-
gration camera (34).

A system according to claim 8 wherein the x-ray
source (14) and the time delay and integration cam-
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13.

14.

15.

10

era (34) are disposed in a fixed, aligned relationship
such that the x-ray source (14) exposes, the light
source (32) illuminates, and the time delay and in-
tegration camera (34) views at least a common re-
gion of the stimulable phosphor plate (10).

An x-ray diagnostic method comprising: stimulating
from one side thereof a stimulable phosphor plate
(10) with x-rays to form a latent image on the stim-
ulable phosphor plate (10); illuminating the stimula-
ble phosphor plate (10) with light of a wavelength
that causes portions of the stimulable phosphor
plate (10) with the latent x-ray image to emit light of
a predetermined wavelength, characterised in that
said step of illuminating comprises illuminating a
first region of the other side of the stimulable phos-
phor plate (10) to said one side, and said method
further comprises the steps of: focusing light of the
predetermined wavelength from the stimulable
phosphor plate (10) onto an array of light sensitive
elements (46) of a time delay and integration cam-
era (34) mounted to view the said other side of the
stimulable phosphor plate (10); moving the time de-
lay and integration camera (34) and the stimulable
phosphor plate (10) relative to each other; shifting
data along the light sensitive element array (46) in
coordination with the relative movement between
the light sensitive element array (46) and the stim-
ulable phosphor plate (10); and serializing rows of
data from the light sensitive element array (46) to
generate an electrical signal indicative of the latent
X-ray image.

A method according to claim 13 further including:
holding the stimulable phosphor plate (10) across
an examination region from a source (14) of the x-
rays in a first darkbox (12); transferring the stimula-
ble phosphor plate (10) to a second darkbox (30)
before the illuminating step.

Amethod accordingto claim 13 wherein, in the stim-
ulating step, only a second region of the stimulable
phosphor plate (10) is stimulated at a time and, in
the moving step. the stimulable phosphor plate (10)
is moved relative to both a source (14) of x-rays and
the light sensitive element array (46) such that the
stimulated region moves into the first illuminated re-
gion.

Patentanspriiche

1.

Entwicklungsgerat flir eine anregbare Phosphor-
platte, aufweisend eine Vorrichtung (34), die zur Be-
obachtung mindestens eines ersten Bereichs einer
Seite einer anregbaren Phosphorplatte (10) mon-
tiert ist, die ein latentes Rdéntgenbild tragt, wobei
das Bild durch Réntgenstrahlen erzeugt ist, die von
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der anderen Seite der Phosphorplatte (10) empfan-
gen worden sind, und eine Lichtquelle (32), um die
anregbare Phosphorplatte (10) zu belichten, um
das latente Bild auf der anregbaren Phosphorplatte
(10) zu entwickeln,

dadurch gekennzeichnet,

dafB die Vorrichtung (34), die zur Beobachtungmon-
tiert ist, eine Verzégerungs- und Integrationskame-
ra (34) aufweist, die Lichtquelle (32) derart ange-
ordnet ist, daB sie zumindest einen zweiten Bereich
der einen Seite der anregbaren Phosphorplatte (10)
belichtet und der erste Bereich und der zweite Be-
reich der anregbaren Phosphorplatte (10) sich zu-
mindest teilweise Uber den gleichen Bereich er-
strecken.

Entwicklungsgerat nach Anspruch 1, ferner aufwei-
send eine Vorrichtung (40), um die Verzégerungs-
und Integrationskamera (34) und die anregbare
Phosphorplatte (10) in Bezug zueinander zu bewe-
gen, und eine Vorrichtung (60) zur Erzeugung von
Signalen, die diese Relativbewegung angeben.

Entwicklungsgerat nach Anspruch 2, wobei die Ver-
zégerungs- und Integrationskamera (34) umfaft:
eine Anordnung (46) von lichtempfindlichen Ele-
menten, eine Linse (42), um Licht aus dem ersten
Bereich der anregbaren Phosphorplatte (10) auf die
Anordnung (46) aus lichtempfindlichen Elementen
zu fokussieren, eine Steuereinrichtung (50), die
durch die die Relativbewegung angebenden Signa-
le indiziert wird, um Daten entlang der Anordnung
(46) aus lichtempfindlichen Elementen in Uberein-
stimmung mit der Relativbewegung zu verschieben
und eine Schieberegistereinrichtung (56), um Da-
tenreihen von der Anordnung (46) aus lichtempfind-
lichen Elementen in serielle Form umzusetzen, um
ein elektrisches Signal zu erzeugen, das das laten-
te Réntgenbild angibt.

Entwicklungsgerat nach Anspruch 3, wobei die Be-
reiche der anregbaren Phosphorplatte (10), die das
latente Bild tragen, auf Licht einer ersten Wellen-
lange ansprechen, indem sie Licht einer zweiten
Wellenlange emittieren, wobei die Lichtquelle (32)
Licht der ersten Wellenlange emittiert und ferner
umfaBt: eine Filtereinrichtung (38), die neben der
Linse (42) angeordnet ist, um Licht der zweiten Wel-
lenldnge durchzulassen und den Durchtritt zumin-
dest der ersten Wellenlange zu blockieren.

Réntendiagnostisches System, aufweisend: eine
Réntgenstrahlquelle (14) und ein Entwicklungsge-
rat (B) nach einem der Anspriiche 1 bis 4, wobei die
anregbare Phosphorplatte (10) quer iber einem ein
Objekt aufnehmenden Bereich von der Réntgen-
quelle (14) angeordnet ist, derart, daf3 sie mit Rént-
genstrahlen aus dieser angeregt wird, um ein laten-
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tes Bild zu bilden.

System nach Anspruch 5 in Abhangigkeit zu An-
spruch 3, ferner umfassend: einen Dunkelraum
(12), um die anregbare Phosphorplatte (10) quer
Uber dem das Objekt aufnehmenden Bereich von
der Réntgenquelle (14) zu halten, einen zweiten
Dunkelraum (30), um die Verzégerungs- und Inte-
grationskamera (34), die Lichtquelle (32) und die
anregbare Phosphorplatte (10) wahrend der Ent-
wicklung zu halten, wobei der erste und der zweite
Dunkelraum (12, 30) voneinander getrennt sind und
die anregbare Phosphorplatte (10) zwischen die-
sen Ubertragbar ist.

System nach Anspruch 5 in Abhangigkeit von An-
spruch 1, ferner umfassend einen herkdmmlichen
Dunkelraum (90), der die anregbare Phosphorplat-
te (10) umgibt, die Verzégernungs- und Integrati-
onskamera (34) und die Entwicklungslichtquelle
(82), wobei die anregbare Phosphorplatte (10)
durch Réntgenstrahlen belichtet wird und mit Licht
aus der Lichtquelle (32) entwikkelt wird, wobei sich
beide in dem herkdmmlichen Dunkelraum (90) be-
finden.

System nach Anspruch 7, ferner umfassend eine
Kollimatorvorrichtung (22) um die Strahlung aus der
Réntgenquelle (14) zu parallel zu richten, derart,
daB die Réntgenquelle (14) einen dritten Bereich
der anregbaren Phosphorplatte (10) anregt und
Vorrichtungen (24, 92), um eine Relativbewegung
zwischen der Réntgenquelle (14) und der anregba-
ren Phosphorplatte (10) zu bewirken, um den drit-
ten Bereich quer liber die anregbare Phosphorplat-
te (10) zu fahren.

System nach Anspruch 8, ferner umfassend: eine
Vorrichtung (40, 92) fur die Relativbewegung, um
die Verzdgerungs- und Integrationskamera (34)
und die anregbare Phosphorplatte (10) relativ zu-
einander zu bewegen und eine Vorrichtung (60), um
Signale zu erzeugen, die die Relativbewegung an-
geben.

System nach Anspruch 9, wobei die Vorrichtung
(92) fur die Relativbewegung eine Bewegung der
anregbaren Phosphorplatte (10) und eines beweg-
lichen Patiententréagers (18) in bezug auf die Rént-
genquelle (14), die Verzdégernungs- und Integrati-
onskamera (34) und die Entwicklungslichtquelle
(32) bewirkt.

System nach Anspruch 8, wobei die Verzégerungs-
und Integrationskamera (34) und die Réntgenquel-
le (14) in einer festen, gegeneinander versetzten
Beziehung in bezug zueinander angeordnet sind,
derart, daf3 die Réntgenquelle (14) den dritten Be-
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reich der anregbaren Phosphorplatte (10) belichtet
und die Verzdégerungs- und Integrationskamera
(34) den ersten Bereich der anregbaren Phosphor-
platte (10) beobachtet, und wobei die Vorrichtung
(92) far die Relativbewegung eine relative Bewe-
gung zwischen deranregbaren Phosphorplatte (10)
und der Réntgenquelle (14) und der Verzégerungs-
und Integrationskamera (34) bewirkt, derart, daB
Bereiche der anregbaren Phosphorplatte (10), die
durch die Réntgenstrahlen belichtet werden, in den
Beobachtungsbereich der zeitverzégernden und in-
tegrierenden Kamera (34) bewegt werden, so daf3
sie durch die Lichtquelle (32) belichtet und durch
die Verzégerungs- und Integrationskamera (34) be-
obachtet werden.

System nach Anspruch 8, wobei die Réntgenquelle
(14) und die Verzdégerungs- und Integrationskame-
ra (34) in einer festen, zueinander ausgerichteten
Beziehung angeordnet sind, derart, da3 die Rént-
genquelle (14) zumindest einen gemeinsamen Be-
reich der anregbaren Phosphorplatte (10) belichtet,
die Lichtquelle (32) ihn beleuchtet und die Verzége-
rungs- und Integrationskamera (34) ihn beobachtet.

Réntgendiagnostisches Verfahren, aufweisend:
Anregen einer anregbaren Phosphorplatte (10) auf
einer ihrer Seiten mit Réntgenstrahlen, um ein la-
tentes Bild auf der anregbaren Phosphorplatte (10)
zu erzeugen, Beleuchten der anregbaren Phos-
phorplatte (10) mit Licht einer Wellenlange, wo-
durch bewirkt wird, daB Bereiche der anregbaren
Phosphorplatte (10) mit dem latenten Réntgenbild
Licht einer bestimmten Wellenlange emittieren,
dadurch gekennzeichnet,

daB der Beleuchtungsschritt beinhaltet, einen er-
sten Bereich der anderen Seite der anregbaren
Phosphorplatte (10) in bezug auf die eine Seite zu
beleuchten, und das Verfahren ferner die Schritte
umfaBt: Licht einer bestimmten Wellenlange von
der anregbaren Phosphorplatte (10) auf eine An-
ordnung lichtempfindlicher Elemente (46) einer
Verzégerungs- und Integrationskamera (34) zu fo-
kussieren, die so angeordnet ist, daf sie die andere
Seite der anregbaren Phosphorplatie (10) beob-
achtet, Bewegen der Verzdégerungs- und Integrati-
onskamera (34) und der anregbaren Phosphorplat-
te (10) in Bezug zueinander, Verschieben von Da-
ten entlang der Anordnung (46) der lichtempfindli-
chen Elemente in Ubereinstimmung mit der relati-
ven Bewegung zwischen der Anordnung (46) der
lichtempfindlichen Elemente und der anregbaren
Phosphorplatte (10) und Umsetzen von Datenrei-
hen von der Anordnung (46) der lichtempfindlichen
Elemente in serielle Form, um ein elektrisches Si-
gnal zu erzeugen, das das latente Rodntgenbild
sichtbar macht.
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Verfahren nach Anspruch 13, ferner umfassend:
Halten der anregbaren Phosphorplatte (10) Gber ei-
nem Untersuchungsbereich von einer Réntgen-
guelle (14) in einem ersten Dunkelraum (12), Uber-
tragen der anregbaren Phosphorplatte (10) in einen
zweiten Dunkelraum (30) vor dem Beleuchtungs-
schritt.

Verfahren nach Anspruch 13, wobei in dem Anre-
gungsschritt nur ein zweiter Bereich der anregba-
ren Phosphorplatte (10) gleichzeitig angeregt wird
und wahrend des Bewegungsschrittes die anregba-
re Phosphorplatte (10) relativ sowohl zu der Rént-
genquelle (14) als auch der Anordnung (46) der
lichtempfindlichen Elemente bewegt wird, derart,
dafB sich der angeregte Bereich in den ersten be-
leuchteten Bereich bewegt.

Revendications

Appareil de développement de plaques d'une ma-
tiere luminescente stimulable, comprenant un dis-
positif (34) monté pour l'observation d'au moins une
premiére portion d'un premier cbté d'une plaque
(10) d'une matiére luminescente stimulable qui por-
te une image radiographique latente, I'image ayant
été formée par des rayons X regus par l'autre coté
delaplaque (10), et une source de lumiére (32) des-
tinée a éclairer la plaque (10) de matiére lumines-
cente stimulable pour le développement de l'image
latente portée par la plaque (10), caractérisé en ce
que le dispositif (34) monté pour l'observation com-
porte une caméra (34) a retard et intégration, la
source lumineuse (32) est disposée afin qu'elle
éclaire au moins une seconde partie du premier c6-
té de la plaque (10) de matiére luminescente stimu-
lable, et la premiére et la seconde partie de la pla-
que (10) ont au moins partiellement une étendue
commune.

Appareil de développement selon la revendication
1, comprenant en outre un dispositif (40) de dépla-
cement de la caméra (34) a retard et intégration et
de la plaque (10) de matiére luminescente stimula-
ble l'une par rapport a l'autre, et un dispositif (60)
destiné a produire des signaux représentatifs de ce
mouvement relatif.

Appareil de développement selon la revendication
2, dans lequel la caméra (34) a retard et intégration
comprend une matrice (46) d'éléments photosensi-
bles, un objectif (42) destiné a focaliser la lumiére
de la premiére portion de la plaque (10) de matiére
luminescente stimulable sur la matrice (46) d'élé-
ments photosensibles, un dispositif (50) de com-
mande qui est indexé par les signaux représentatifs
dumouvement relatif pour le décalage des données
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le long de la matrice d'éléments photosensibles (46)
de maniére coordonnée avec le mouvement relatif,
et un dispositif (56) a registres a décalage destiné
a mettre en série des rangées de données prove-
nant de la matrice (46) d'éléments photosensibles
pour la création d'un signal électrique représentatif
de l'image radiographique latente.

Appareil de développement selon la revendication
3, dans lequel les parties de la plaque (10) de ma-
tiére luminescente stimulable qui portent I'image la-
tente sont sensibles a la lumiére & une premiére lon-
gueur d'onde en provoquant I'émission de lumiére
a une seconde longueur d'onde, la source lumineu-
se (32) émettant de la lumiére a la premiére lon-
gueur d'onde et comprenant en outre un dispositif
a filtre (38) disposé prés de I'objectif (42) afin qu'il
laisse passer la lumiére & la seconde longueur d'on-
de etarréte lalumiére & lapremiére longueur d'onde
au moins.

Systéme de diagnostic radiographique, compre-
nant une source (14) de rayons X, et un appareil de
développement (B) selon I'une quelconque des re-
vendications 1 & 4, la plaque (10) de matiére lumi-
nescente stimulable étant disposée du cété de la
région de logement du sujet opposé a la source ra-
diographique (14) afin qu'elle soit stimulée par les
rayons X qui en proviennent pour la formation de
I'image latente.

Systéme selon la revendication 5 lorsqu'il dépend
de la revendication 3, comprenant en outre une
chambre noire (12) destinée a contenir la plaque
(10) de matiére luminescente stimulable du c6té de
la région réceptrice du sujet opposé a la source ra-
diographique (14), une seconde chambre noire (30)
destinée & contenir la caméra (34) a retard et inté-
gration, la source lumineuse (32) et la plaque (10)
de matiére luminescente stimulable pendant le dé-
veloppement, la premiére et la seconde chambre
noire (12, 30) étant séparées l'une de l'autre et la
plaque (10) de matiére luminescente stimulable
pouvant étre transférée entre elles.

Systéme selon la revendication 5 lorsqu'elle dé-
pend de la revendication 1, comprenant en outre
une chambre noire commune (90) qui entoure la
plaque (10) de matiére luminescente stimulable, la
caméra (34) a retard et intégration et la source lu-
mineuse (32) de l'appareil de développement, la
plaque (10) de matiére luminescente stimulable
étant a la fois exposée par irradiation par des
rayons X et développée par irradiation de lumiére
provenant de la source lumineuse (32) dans la
chambre noire commune (90).

Systéme selon la revendication 7, comprenant en
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outre un dispositif (22) de collimation de la source
de rayons X (14) afin que la source de rayons X (14)
irradie une troisiéme portion de la plaque (10) de
matiére luminescente stimulable, et un dispositif
(24, 92) destiné a provoquer un déplacement relatif
de la source de rayons X (14) et de la plaque (10)
de matiére luminescente stimulable afin qu'elle par-
coure la troisieme portion sur la plaque (10) de ma-
tiére luminescente stimulable.

Systéme selon la revendication 8, comprenant en
outre un dispositif (40, 92) de déplacement relatif
destiné a déplacer la caméra (34) a retard et inté-
gration et la plaque (10) de matiére luminescente
stimulable I'une par rapport a l'autre, et un dispositif
(60) destiné & produire des signaux représentatifs
du déplacement relatif.

Systéme selon la revendication 9, dans lequel le
dispositif (92) de déplacement relatif provoque un
déplacement de la plaque (10) de matiére lumines-
cente stimulable et d'un support mobile (18) d'un
patient par rapport a la source de rayons X (14), a
la caméra (34) a retard et intégration et & la source
(82) de lumiére de l'appareil de développement.

Systéme selon la revendication 8, dans lequel laca-
méra (34) a retard et intégration et la source (14)
des rayons X ont une disposition relative fixe et sont
décalées I'une par rapport a l'autre afin que la sour-
ce (14) de rayons X expose la troisidme portion de
la plaque (10) de matiére luminescente stimulable
et que la caméra (34) a retard et intégration voit la
premiére portion de la plaque (10) de matiére lumi-
nescente stimulable, et dans lequel le dispositif (92)
de déplacement relatif provoque un déplacement
relatif de la plaque (10) de matiére luminescente sti-
mulable et de la source (14) de rayons X et de la
caméra (34) aretard et intégration, afin que des por-
tions de la plaque (10) de matiére luminescente sti-
mulable exposées par les rayons X soient dépla-
cées dans larégion d'observation de la caméra (34)
aretard et intégration pour étre développées par la
source lumineuse (32) et observées par la caméra
(34) & retard et intégration.

Systéme selon la revendication 8, dans lequel la
source (14) de rayons X et la caméra (34) a retard
et intégration ont une disposition relative fixe et sont
alignées afin que la source (14) de rayons X expo-
se, que la source lumineuse (32) éclaire et que la
caméra (34) a retard et intégration observe une ré-
gion commune au moins de la plaque (10) de ma-
tiére luminescente stimulable.

Procédé de diagnostic radiographique comprenant
la stimulation, depuis un premier cété, d'une plaque
(10) de matiére luminescente stimulable avec des
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rayons X pour la formation d'une image latente sur
la plaque (10) de matiére luminescente stimulable,
I'éclairage de la plaque (10) de matiére luminescen-
te stimulable par de la lumiére & une longueur d'on-
de qui provoque I'émission de lumiére a une lon-
gueur d'onde prédéterminée par des portions de la
plaque (10) de matiére luminescente stimulable
ayant l'image radiographique latente, caractérisé
en ce que |'étape d'éclairage comprend I'éclairage
d'une premiére région de l'autre cété de la plaque
(10) de matiére luminescente stimulable opposé au
premier cbté, et le procédé comprend en outre les
étapes suivantes : la focalisation de la lumiére a la
longueur d'onde prédéterminée provenant de la
plaque (10) de matiére luminescente stimulable sur
une matrice d'éléments photosensibles (46) d'une
caméra (34) a retard et intégration montée afin
qu'elle observe l'autre cbté de la plaque (10) de ma-
tiére luminescente stimulable, le déplacement de la
caméra (34) a retard et intégration et de la plaque
(10) de matiére luminescente stimulable I'une par
rapport a l'autre, le décalage des données le long
de la matrice d'éléments photosensibles (46) de
maniére coordonnée avec le déplacement relatif de
la matrice (46) d'éléments photosensibles et de la
plaque (10) de matiére luminescente stimulable, et
la mise en série de lignes de données provenant de
la matrice (46) d'éléments photosensibles pour la
création d'un signal électrique représentatif de
I'image radiographique latente.

Procédé selon la revendication 13, comprenant en
outre le support de la plaque (10) de matiére lumi-
nescente stimulable du cété d'une région d'examen
opposée & une source (14) de rayons X dans une
premiére chambre noire (12), et le transfert de la
plaque (10) de matiére luminescente stimulable
vers une seconde chambre noire (30) avant I'étape
d'éclairage.

Procédé selon la revendication 13, dans lequel,
dans I'étape de stimulation, seule une seconde ré-
gion de la plaque (10) de matiére luminescente sti-
mulable est stimulée a un moment donné et, dans
I'étape de déplacement, la plaque (10) de matiére
luminescente stimulable est déplacée par rapport a
la fois & une source (14) de rayons X et a la matrice
(46) d'éléments photosensibles afin que la région
stimulée se déplace dans la premiére région éclai-
rée.
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Fig.3
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